Abstract-In the present paper, static analysis of laminated composite plates is studied by the meshless global collocation method based on generalized multiquadrics radial basis function. The generalized multiquadric radial basis function has the shape parameter and exponent which have the important effect in the accuracy of the approximation. The genetic algorithm is used to optimize the shape parameter and exponent of generalized multiquadric radial basis function. The deflection and stress of simply laminated composite plates under sinusoidal load are calculated using the generalized multiquadrics with optimal shape parameter and exponent. Present results of deflection and stress are compared with the analytical solutions of other literature which verify the validity and accuracy of present method.
I. INTRODUCTION
The main advantage of laminated composite plates is high strength-to-weight ratios which offer a significant potential for reducing the weight of aerospace structural components. Many scholars have studied the static analysis of laminated composite plates [1] [2] [3] [4] [5] [6] [7] [8] [9] .
Meshless global radial basis functions collocation method approximates the solution of the partial differential equations using radial basis functions and all nodes in the problem domain. The procedure of meshless collocation method for discretizing the governing equations is simple and straightforward. No mesh and numerical integration are required in this method. Ferreira et al. [2] used the multiquadrics radial basis functions and higher order theories to study the static analysis of laminated composite beams and plates. Ferreira [3] investigated the static characteristics of composite plates by thin-plate splines radial basis function. Ferreira et al. [4] analyzed the composite plates by trigonometric shear deformation theory and multiquadrics radial basis fucntion. Ferreira [6] analyzed the composite plates using a layerwise deformation theory and multiquadrics radial basis function. Ferreira et al. [7] analyzed the composite plates using higher-order shear deformation theory and a finite point formulation based on the multiquadric radial basis function. Xiang et al. [8] studied the static analysis of isotropic, sandwich and laminated plates by a meshless method based on the inverse multiquadrics radial basis function.
Genetic algorithm is a kind of search algorithm based on the mechanics of natural selection and natural genetics. While randomized, genetic algorithm is no simple random walk. It exploits historical information to speculate on new search points.
In the present paper, the genetic algorithm is utilized to optimize the shape parameter and exponent of generalized multiquadric radial basis function. The deflection and stress of simply laminated composite plates under sinusoidal load are calculated using the generalized multiquadrics with optimal shape parameter and exponent. Present results of deflection and stress are compared with the analytical solutions of other literature. The main purpose of present paper is to explore the potential of genetic algorithm in optimizing the shape parameter and exponent of generalized multiquadrics.
II. GOVERNING EQUATIONS BASED ON THE HIGHER-ORDER SHEAR DEFORMATION THEORY
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IV. OPTIMIZATION OF SHAPE PARAMETER AND EXPONENT USING GENETIC ALGORITHM
The mechanics of genetic algorithm are simple, involving copying strings and swapping partial strings. The genetic algorithm is composed of three operators: Reproduction, Crossover and Mutation.
Reproduction is a process in which individual strings are copied according to their objection function values (fitness values). Copying strings according to their fitness values means that strings with a higher value have a higher probability of contributing the strings in the next generation.Crossover can proceed by swapping partial characters of two strings. Firstly, an integer k is selected randomly (1<k<L-1, L is the length of string). Two new strings are created by swapping all characters between position k+1 and L. Mutation is the occasional random alteration of value of a string. When the binary coding is used, this means changing a 1 to a 0. In the present paper, 
In this paper, the node distribution is 13×13. Through the optimization of shape parameter and exponent, when Table 1 , and compared with the exact solution of Pagano [9] . According to the Table 1 , the present results are in good agreement with the results of Pagano [9] . Figures 1-3 show the distributions of nondimensionalized normal stresses and shear stresses predicted by the present method through the thickness of a square laminate plate [0/90/90/0] under sinusoidal load (a/h=10). show that genetic algorithm has the great potential in optimizing the shape parameter and exponent of generalized multiquadrics.
